A single subunit MCM6 from pea forms homohexamer and functions as DNA helicase.
The initiation of DNA replication starts from origins and is controlled by a multiprotein complex, which involves about twenty protein factors. One of the important factors is hetrohexameric minichromosome maintenance (MCM2-7) protein complex which is evolutionary conserved and functions as essential replicative helicase for DNA replication. Here we report the isolation and characterization of a single subunit of pea MCM protein complex, the MCM6. The deduced amino acid (827) sequence contains all the known canonical MCM motifs including zinc finger, MCM specific Walker A and Walker B and arginine finger. The purified recombinant protein contains ATP-dependent 3'-5' DNA helicase, ATP-binding and ATPase activities. The helicase activity was stimulated by replication fork like substrate and anti-MCM6 antibodies curtail all the enzyme activities of MCM6 protein. In vitro it self-interacts and forms a homohexamer which is active for DNA helicase and ATPase activities. The complete protein is required for self-interaction as the truncated MCM6 proteins were unable to self-interact. Western blot analysis and in vivo immunostaining followed by confocal microscopy showed the localization of MCM6 both in the nucleus and cytosol. These findings provide first direct evidence that single subunit MCM6 contains DNA helicase activity which is unique to plant MCM6 protein, as this activity was only reported for heteromultimers of MCM proteins in animal system. This discovery should make an important contribution to a better understanding of DNA replication in plants.